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(57)Abstract 

PURPOSE: To reduce the area of a capacitor for an analog circuit 
without complicating a manufacturing process, by forming a 
capacitor element as the constitution wherein the whole part of a 
central electrode composed of a second metal layer is surrounded 
by the other electrode. 

CONSTITUTION: On a silicon substrate 4, the following are formed; 
a silicon oxide film 10 for element dielectric isolation, an interlayer 
insulating film 1 1 between a first metal layer 1 and a second metal 
layer 2, an interlayer insulating film 12 between the second metal 
lay r 2 and a third metal layer 3, and an opposite-conductivity-type 
well diffusion layer 5 in the floating state which is formed on the 
silicon substrate 4 just under a capacitor electrode. A capacitor 110 
is formed in a part where a lowermost electrode 101 and the other 
el ctrode 102 overlap each other. The electrode 101 consists of the 
first metal layer 1 and the second metal layer 2 which are 
patterned. A capacitor 1 1 1 is formed in a part where an electrode 
103 formed by patterning the third metal layer 3 and the electrode 
102 overlap each other. Thereby the whole part of one electrode is 
surrounded by the other electrode, so that the area of a capacitor 
can be reduced without complicating the process. 



LEGAL STATUS 

[Date of request for examination] 24.05.1 995 

[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 2693928 

[Date of registration] 05.09.1 997 

[Number of appeal against examiner's decision of 
r jection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Dat of xtinction fright] 

Copyright (C); 1998,2003 Japan Pat nt Offic 




http://www1 9.ipdl jpo.gojp/PA1/result/detail/main/wAAAAQaOvyDA40831 641 5P... 2003/09/1 0 



<m>h*hwww up) 02) ^ H If & ^ (a) aimmm&m&} 

#^^8-316415 

(43)&HB 8^(1996) 11^29 B 

csointa.' mm* m*ss»* fi mm^rnm 

H0 1L 27/04 H0 1L 27/04 C 

21/822 



*3»3R * W*«<iD»7 OL C£l4H) 



C2DUR## 


*MPF7-124875 


(71) (ABA 


000232038 










(22)fflBIB 


¥J58 7 # (1995)5 ^248 












»&jr|»JI|«fflJ*MK/Jv|£Br 1 TB403* 








53 






(72)»IH^ 










1^/ll»;ifW?1f«f»lgK/Jv^BT— TB403* 








53 H*«Si;T^->-V-rn>^X^A^ 














(74)ftHA 





(54) BMNfefiM ¥3gft3Mg[H*g 
(57) [Ufa] 




-i- 



u stiia^2«sa<D7F#gfea:iiuidss5ffi6i-c^«ffi25 

[S»*«3] S(IIEBje6tA^7^8g©MOSFET-C 
[fi!#JS4] £*Lfcttttl|«r*U «TSE* 

i <omammnL t a zmtamts mz&m 
<ti>i m\c^mm.m.vis. trr#— mc x 9 , me** 

5 ] m&j&mm*&m i ««§!<d¥3i#sr 

«^HJCJ^fig$tufc^-7^JicOMO S F E TT?^mjESS 

[0 0 0 1] 
[0 0 0 2] 

Mil (a) , igii (b) KLin-m 5 temmmw® 

»*^Mftn?4»*. Ell (a) riSJtss^roipHH 
t, an (b) titwx-x' i»-cro»fBEl-eS>5. 

[0 0 0 3] ^©$^3 1 0fiii*r<D77V$ lfiS 

*ft<zv>y =>"r— hCMosT'a'fe^-c^ajtEat.cD 

LOCOSS?T?->y=ylffi4llC^Lfc 
y— h#y */ y 3 Vjg 1 i/^-y^i'/Lt-^Of 



S3 0 l $rJ£j£U JlMiffe^Kl 1 Sr^Lfc^L 
±icr/w5S2iSr^^->=>' ; /urf&*(oafii3 o 2 

£rJi£j£-f 5. m«3 0 lf^3 0 2 fca*fi*ofcgB# 
l-> J3IKM&&IR1 1 SrS4J6i&Mi:i-6^*lg^3 1 0 

i o -cr±3fi^s:iijar-5«i<©y- h# y y = ^at-mb 

rfllc^SH5^S*ro^^$^fiiil^3 1 0CO* 
vy^&SS^ffite-Xm+Z 1 0&ffiVfc*a\ ftKDtf 
ilbTSltSfc*, te<z>fHHB*l*;£*Ji^?-3 10i»5, 

^<srrd\ «fc(±sffi3 o i iss3 o 2 tam* 

fc. 

[0004] nmsmi$<nmtit.(»$:feLizmmx-&mm 
^•3 1 0<?3JllSSrV— /vK-rsriici^^-rss^ 

[0 0 0 5] ®*m*3 1 OIC^L-C, S9iEL.fc^S& 
3 1 oo^St&&|g*sjiPflit6»B|i l-efc-S^tldJ: 

5. srasife&K 1 1 fa**, sE&Jifia, y- h 

5. ; e<^)fc«)^:roK^I4+^■lcJ9<tS:3t$^^TV^5„ il 

njKoRawmni, o*d, y-h#y^y=^raRi 

1 *S*ilfeg^i:-t-5«*3R^3 1 0 (D^ttffiSja ?J <D 
^S#:i:^ro«S5R^3 1 o<K>ft.®<D&Mb<Dflf i <r>WSL 
XlfaWfc* V <n&*mbt£m$m$t!:±% * b 
[0 0 0 6] w05fcJt.gr^L-fcJ:5J-. «few##fBi»t 
^fi^^-3 1 0«r^c$<«ti-d», ^S^3 1 

0«DffiaSr^#<-t-5 i £iS^C*. «ot, ^ftSS^ 

cMos^aisJK-cht. ssMH^rit^waeft^ta*^ 

[0007] -7 , -hS{'fUSSSr^*jfS0ffi¥i:bfcMOS^ 
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[0008] &m*rcnr-b7$»*/i)mm*'&t>it #*T?*>a. aftieikKi i*5±t*i2r*we 

¥teSS£ig*D£i£5affite, ffilx.tf«rHBB5 9-5 5 *ixfc***-T-©^fl[*»fl|[Wt x m l l fc^f 

TKM-t-S. El 2 (a) tt*<0¥B5B-ea>B. H 1 2 "Ctt«*«^Bff«*+^lC/hS < -J- -5 C fcj»ffl*fcv^:: 

(b) B:H12 (a) <Z>x-X' jrc^KrBH'T?*)*. fc«rKT-e**flb«c»W-t-a 0 

~i/?Zfrtzimn<n&mm*7F^ 2, 3 [o 0 1 0] ^.C-eWu Jt«9ftimctl?5fc»K. 1 

feRMMz:^— ^:^atL*:**t*tb2, 3SB<d&JR JpBi: 2jpB©&JRJIMtf>aft»JRl 1 «sj*£ 0. 7 

■ 1 0|j:LOCOSit§-eM$tifcffiS^fB o^»3^»fbfl f 211 fc 3 m n (o^mmm^mmss 

mtm, i i ttiiii 2mB<o^mawi(omwi^B i2tm^ifim(D->v^>m^m, imB&mmom 

K. l 2fcH«te2JlB fc 3S@^SSracoSHI*6& JMHRM'Mrao. 4 /xm, 2H@&JSS<aK*§PflP8S 

4 2 0*5«i:tf4 2 1 tt**L**t 1 Jl B fc 2J§ /MKftSQ. 5 Mm, 3 Jl @^JBSCDE«RIIH*/Jv(iI# 
B*t0f2JlBt 3»BOAJ^*SaKra^r*— 0. 6/im, iSB^JBii^MS^O. 3/im, 2JSB 

SB4>*^i- 0 &JRJ1 £>]fiMWS0. 6 5 Mm:l3J:tf3j|g&JRJ|0Hg* 

[0 0 0 91 ^^3£KW^Jt^m:£, IS: ri*0. 8am-CfcS^^^SdS'5rtB*^n-fe^^^t 

tt* A/-C1B@<7>®&4 0 1 2«B60S®4 0 2 £35 *fc % &mte<Dn*\£ttt¥1£Vlt!b^¥WE. 

14ofcif^64SSil|lf4 1 0£J&»®|1 2&r* ©Srffl^a *)*4fl^Jto:fcS <S *W* 
S^2iB(J5ttft4 0 2 t 3|g0)«i4 0 3 i^l 3MN5 fc, S1\ IS B AJRSt 2J1 B AJBJf<E>fifco 

£ 0 • £ s • (lm) 2 / (7 X 1 0" 7 m) =4. 9 3X1 0~ 6 F/m 2 

ft5»i4 1 1 OWttffiflia 9 ©*«ttt, 

[0 0 11] Wc, 2SBt3JiB^S*ofc8P^6 

e 0 • £ s • (Im) 2 /(1X1 0' 6 m) =3. 45X1 0- 5 F/m 2 

wis p i ^ mTBg? tfc i a @ Mro^^o*^ j ^ . rxommmn. 

« o • « s • (3X1 0" 7 m) / (P 1 X 1 0" 6 m) 

= 1. 0 4X10" 11 XPT 1 (F/m 2 ) 

mmp 2 ix m-v&m i.it 2 mn&mmmM<nm>&& $m v *>*rar** 

e q * £ fl • (6. 5X10' 7 m) / (P2X10" 6 m) 

= 2. 24X10" 11 XP2' 1 (F/m 2 ) 
HHP3MmTflWUfe3AB^UIRintt^ 4«j£3 9 

£ o • « 3 ' (8X1 0~ 7 m) / (P 3 X 1 0" 6 m) 

= 2. 7 6X10 -11 XP3" 1 (F/m 2 ) 
C^LT?, £ c «3Kao««*-C-t©fl|[tt8. 8 5X10 [0 0 1 2] Sot> Ell 2 <t 5**"^K^-r * 

~ 12 (F/m), «.tti/y3V»ftBI<ott:Ilt«*-C* ^«3S<z>*S«^Sr^^, ^oraHMil 0 eMMt 

*>*tt3. 9£Lrt: 0 » 

4. 93X10" 5 F/m 2 +3. 4 5X10~ B F/m 2 
= 8. 3 8X1 0~ 5 F/m 2 
fc*5 0 ±ot, Ell 2fc«-fJ:5*«iST?— i2q Mm OjEJ&«<0**C 3(DfC Sf± 

CS = 8. 38X1 0" s (F/m 2 ) X (qXlXlO -6 ) 2 
= 8. 3 8X1 0" 17 X q 2 (F) 

fcftS. 2SB<a^MS*>k#S*^cD®ffi4 0 fc2»B<30^JRE»i:<OBB^»*C4 0<iC ltt 

2 i:*G>iE»iak WKP 2 MmlltbfcttKlcGiiH 

C 1 = 2. 2 4X1 0* 11 XP 2 _1 (F/m 2 ) XqXlO -9 (m) 
= 2. 24X10" 17 q/P2 (F) 
^xbtiSo =^oT, fcU ^W4 0 2^ttR ttT8Ej»Snfc2JHB^^d5«jR*ixSa^-C& 
**tfc«^Nl^«fefife»«ttlfcft<>rlSSj& (N2, N £ 0 **C0«S4 0 2d^feP2/im|BtLfcfflrB^gaj»$ 

HI 3^xf)tl$o w^-C, N2B1, 3SB&JSS *0««4 0 2©«ttaEftAVtt 

*»bft*»Mtt4MM3jh<SmAU N3fiP2Mmf|| 

AV=C1 • Vn/ (Cl+Cs) =2. 24X10" 17 qP2 _1 Vn/ (2 
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. 2 4X1 O" 17 q P 2^+8. 3 
= 2. 24Vn/ (2. 2 

[0 0 13] bZZV. T^rxiif •7&9MH&*mfr 

***«fflA/D*KHBrtjKCMO S *s^iTA*f-y 7 • 

P 2 • q >0. 267 (10 
T? ft tttt ft b ft V % C t \C ft 5 o 

[0014] ret, £ (D®m4k&& ¥<nn&<D 

So ttCablclBBBP 2b««r*/JMl-c?J>*o. 5 

Mm^L^iCov^ q 5*:, (2) St 

<fc>> 

Vn = 3 (V) <Db%, q>1600 

Vn = 0. 01 (V) <Db%, q>4. 14 

£ft£„ ^fi^T-4 1 0*5J:t^4 1 1ICP2 = 0. 5/i 

EE2*3 (V) OD»^riJi8BJ:!9. (4 10, 

4 11) (Dffl&fX 1 6 00/imX 1600^ m <t 9 
< Lftlt;Htfftbft<ft5 c 

[0015] ftJBR^OMB&ttttSft** 10m 

*ae*to>bs>y-f x<o*#jtLfcifr&ictt. ^tiff^-co 
*#£f*4. 14/tmX4. l 4jiinJ;9*:#W'n«J; 
v^tlcftSas, ^coix— ArKBIIl0*M)l0Bfta»b0> 
&#t>, ^ Kj&sfti^lfrfr (1/10) gJ?<oj^«2r 

^-i, *fc> rem raaBB»w<o*flP(o^* 
wwsaaa*fflv^Tv^rfcftifi» 

b, HESKttu :o|wjtflf^6 l offfg&<a*:# 
jBWeftft. 

[00 16] £bl£, rem S&SiS^tf)— 5aicov> 

[0017] *fc, *dft^«iilK^r*^«>ft£ 1 o 

kLT, fflffi!P2 4rP2 = q i:L^S^O«tt^ft:Vn 

Vn = 3 (V) CD<t£. P2 = q>54. 8 

V n = 0. 01 (V) <Db%s P2 = q>l. 44 

fcft«. Vn = 3 (V) £#*.SB#tt, 

ft8*. aWWTtt«nWJ:9tt/hfflafcfta^ St 

S»*S>!U 4 2l*r^ou^#*.Sfc. lSO^mXl 
50/i mS*Sl±^ffia*«*^fc«)fc*JtJC l &«'-r5i 
kl-ftSo «JBE^{bVn&Vn = 0. 0 1 (V) 



8X10 



) 



4 + 8. 3 8 P • 2 q) (1) 

at (i) *-e**.bha«ttWbtt. 

(#I1E) /2 lo =lV/1 0 24 ^/mV 

J:f9/h*v^<o-eft«-*b«ftbftv\ fct, av<i 

OOVn-2. 24) (2) 

5/zmX4. 5 n m&m%®a<Dltito\Z.m& ! &mb1rZ> 
Zb\Ct£Z>t>K i^^KB<»oSb«c^o^^/Ht 
#B»4:«)IBPgftifSr#*.5i:, jeiRfctt, 10-20 
ii mE3*S«SrS*<OfeJ6»t^S £ b left 

So 

[0018] $b^x.rasuft^tb^ftbft^ 

£>Kfc. (1) 5£*SC UCl+Cs ^ifc^bjSIP^oX 

HJKffl <o^*co ffiSffi/h «3K W#ft v * 5 ^ *> 

So 

[0 0 19] ^Ji-C, 4#§BB85 9-5 5 04 9#g£R|C 

[0020] *ttw:BI i 2 icaswa i m g<n&mm 4 o 

1 2^4W£U-CV^- fcT?*>5. «H8Lfc*ftK«-/i^- 
A>©iEft:/ia-fe**H*ft\ IfefblinRIVl Ofi300-4 

0 0 nmlCRSSii,* fcfc«Fd£§*4 1 2 ttmSi (4 0 
1. 4 0 3) «lco<4S4«SMi48. 

[0 0 2 1] miSlH tttt, #BBBS 63-10876 

3^»ic|fl^*nSft«ir:±s*ttR^%^btt5, r 

^fcCMOS^at^Oi|^-rt!i«t-5o 4ttPSS 
«. 5ftPSSlg4±{CiS^PMOS FETSrMfS 
fcfcfc»Jdfc*H3N**/U, 6l*2JiB<^JRHBSUi2 
hNV^^5b<D*—*y?mffi*ft?ltMZNV=/l<> 
5 *|CRtf bH^S5»«NSife»S 2 2 M&MBMl 2 fc 
&«Jg6&^t-3&<£>trr*~ M&to'VlbVs *<nftL 

^i2^t«^tpj«(c, mi/Be^MEis* 
it*^h^y^y 3^i, 3i^3Sg^jagaj» 

S, 1 1 ^ 1 1 1 ^ 21 IMiBjii^Olffi)K»E 

1 2fi2«gt 3«0^JSIE^Jlffl^SK«3aiS, 10 

rmm^mmtm, 4 2o»ijib2:2Jib^am£Iii 
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[00 2 2] i 05^ 2 <^JfciSfifOS*i*mi. IBS 
&J»a>e>*5;£*1HSgB#5 0 1 fcg«4<ktf)|Bltc:2® 

ms 0 1 ioHlcfc«ffctc«* (5 o i, 5 11) irft 

9 5 £ 1 M B «r«ffi t UMA 1 0 
IK & -f-SS&SriSMO S^fit?fe ft B^W T 
Wfltef * £ <!: asiUH fc #5„ 
[0 0 2 3] 

[BW^fl?*UJ;5i:i-5»H] U^L/i*s?>. £*uk 
ft&<0!&-a&*-?t£, 1 0 b i tSfEcD^fgcoA/D 

[00.24] 

fc, £W*#:«wT^WHtnEmi#m§t<0^#:S|E^ 
S(c^$tLfc|g2 3|tmM«3^Fi!JBifefitScJlS:*l^ stria 

[0 0 2 5] Sfc#38^©¥3«^«|H!&rau $&1»« 

[00 2 6] £ 5>IC*fc, *^WOSft|E^$t^^-7« 
JK<DMO S F E T-Cfc.5«Bg £ £ fc"C# 5. 
[00 2 7] £ kin, *&Wro«jftC«S£Hfc##:g 



[0 0 2 9] £P>K. *3SW(0«r|B5&*?R^^l^tm 
§!©^fl:S«^ffi^^fi£ SftfcBiffiift-Cfc WEBB'S* 

^figLfc«figti-5r tt>-e#, Sf>lc*fc, *389!co 

m&mm\z.i&i&£ivtt*7Wte<DMo sfe t-c^sie 

^ LT1M£ Lfc#fi£ t r 5 £ t -C t 
[0 0 3 0] 

[0 0 3 1] 

5. @lH^Wo^lo^J£«Jco^»fr*aHEl«S^ 
*^^cospffiia*5j;0?»ffflia-e$)5 <( Hi (a) ti-^co 

TffiEaia^ Hi (b) w:Hi (b) *<ox-x' 
WWfffiH-C, HI (c) r*Y-Y' i»-cco»rffil2l-es> 

So 

[0 0 3 2] rcoigJfeMtts 3^Sfi4*LOCO 
lot, lSi^Ml t 2®B^«2i:coraroJgKif&gk 

tstffii 2i, «ati8*@:T<os/y a>-s«4_bic^fig$ 
tvfc y a 4 1 \^mmm<o7 u-^^ 
<o t? =.jvmtm 5 b *mx. mo s &m t? 

*5 l»14feaaiSr^^-=.^irbT^LfcST« 
Sffil 0 1 t^^-=v^$tvfc2B@^ja«2d»P>^: 
S%5-*-d«ffil 0 2tSr#L®ffil 0 l t®ffil 0 
2 t ^a/i o fc«5^tc#4 1 1 0 asjg/s $ 3 e @ ^ 
MJI 3 Sr^^-3-^^UT^figSixfcliflil o 3 tSffi 

102 t*sfi*ofcgp^ic^si i i xmisistizmrfi. 

[0 0 3 3] £ cDHlfefllfi, It©CMOSynt^I 

[0 0 3 4] *Hi6SMW:, 2SB^JHJ12*»P> 

<£S^*tO— ^coSffil 0 2*SlBg&Jl*5J;t53Sg 
^JS^e>/i5t 5— *(0«ffil 0 l*5<f0fl 0 3CO^-tV 

^tvtci-o-c, m®l o 2<D§|#fflUf|5#&BS:t-hT • 
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[0 0 3 5] £e>tc, ^n^xisg&mi ^291^ 

(2 0, 2 1) Srf U C(OtTT*— /W2 0*5<fctf2 1 
tt. *l«fi«-eW:lJi@^JB«ffil Olt 38M«m 

[0 0 3 6] lSB&«»l:fcJ;t*3Jig&JRJi3(0*: 

n^645±T«>*sioi, i o sttm^mtm 
<o— *<oaa<7?flfe^fs-^ t coss^^r o (c-r s r. t &m 

[0 0 3 7] |ll2ttA/D^^^TLtfLtf;8v^;ft 

5o 02 (a) a*@«H-C&»K 122 (b) as»f£St?£ 
0T^5 O m2 (a) *T^C1 #£0*0 2(0^*1,^ 
tb«SIll^-t-^JI^(c:*f^L^ PMOSFET (M 
1, M2) *S£t*NMOSFET (M3, M4, M5) 
X~m.W)Tls7&m&\^X\,^Z> 0 NMOSFET (M 
6) , PMOSFET (M7) ^NMOSFET 
(M8) , PMOSFET (M9) n^tl^tlT^u^ 

(o^y^y^mwr^m^ (2 0 7, 20s) tmi 

2 11 Srf U NMOSFET (Ml 0) irPMOSF 
ET (Mil) fc^NMOSFET (Ml 2) k PM 
OSFET (Ml 3) frbt£%2l<DT1-xi#*4 

(2 12, 2 13) (202, 206, 209) 

r***L«h«BffiWKl««SJu« 0 WlSlffjft2 0 6 ttM 

^are&^o », m&2 0 8«:(t#2 0 nomam*-? 

[0 0 3 8]*fcifttB2 (b) MWHU-OMI-*- 
5o *f»«*2 0 7*/vfift9, h7^^ (M 
6-M9) & 2o©7tn ^-f jrf t 
T, Hft/VT'AA (2 0 4, 2 0 5) afitEE|2 0 
9 (H*LT4V^) (Omm^V^^r— w£> 
fipft*2 1 2(iP- "Cfe9, F7^^M10ih7 

7^M1 2 £ h7^^Ml 3H457tn 
^yfft*7Lt*9, 8t2 0 1«IlW7tn 



^A^J 2 10 icSBttStb*. «*2 0 1 2 
0 7^W^Wff2 1 0O«tift:«{fc:U «oT, 
«*2 0 7*n-KlgBfbr«lBttT**C 1 fctt* 1 <© 
T^-n>/A^2 1 0^7 P yft^i>!2 0 9<fc<0®#^ 

£**M3:hTv*« r.co^. §*C2tctt 

0 2 fc«^2 0 9<a«teM5W^m$*bTV^ 0 

t h^^^MT^^h^^^MS h7^ 
^^M9 2o©7tP W j/^t7 U SB 

A2 04i»*205 ttS«K«l^»«S:Wffcn, W-f v 
tf— ^*tt«fcfc4 0 r<om> (lf2i2iWi:4 
9. h?y^#Ml 0 i h7^^Ml id^fefta 
T^n^^y^^^U, h?y^7^Ml 2 k by 

fiS.fi 2 0 1 a&Rdsas 1 COT^P ^A^7 2 10^12 
W7tn^A*2 1 l^gJ»9lfc;t£>n£o <fcoT, fli.fi 
2 0 1 «^ 1 (D7tn ^A*WSW^$ 2 (7)7tn ^ 

Jfc«Mgj&s*v*fc«>, m&c 1 <o#fiu:j;oTSLfi2 0 
1 1 m tjjfotznvL&mkrtz c tic**. «&&2 o 5 

Fi, ffi£2 0 2 ^lES-efftL/i^Ot, *:<D*l£ 

2 0 5 0niCflflBtt*Sft&U Wb7^^ (M 
1-M5) ^6*5iSBir^m:orii«S^ w^? 
«A2 0 3(©aefb4:ft5. lff»B2 (a) te»**l,a 

B»"«ttEy-f ^7-HMe«:ibttlAflljft2 0 3!:$ 

[0 0 3 9] gfr/fi2 0 5^rSfl:C2$:ilLTSj5,fi 

2 0 2 tg^tSit^^^hy^^^MS kby> 

— S^SSttHU h7V^^M6tf7^^M7 

o«-ej3Hti-^#i4:Ht % Mc l*5j;tfc 2(0— #00 
mfli-C&S@S^ 201 fcflMS 2 0 2 k fflK»*i1tt*T-i- 

ttT^5<otc*fU Sfi^2 0 4 fcjfcift2 0 5 kttB&2 

rt-t?*ao £<oj;5fc#£\ $5 (Cl, c 2) co— 

,fi 2 0 4 ft £vm& 2 0 5 ©«X^Hte8H8W*S r k |C 
<fcoT, <fe<7>ffi*»<OE«SrS* (Cl, C2) 
^<fBL^9, MCI, C20*«lfe« 

[0 0 4 0] ^fcjc, 2 ©#UAirov^-cttM 

tt«fc®5<75#«^J:oT#&ixS%(0"CS>5 0 
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[0 0 4 1] rftSrtMBQIftH'-CfcSRI 3 LTfft 
W*tZo mauftJiiiKccSKm iJBS^JRi 
i:2JllAJl2fc^«ft9tt»lc»*S*L***l 1 0 

* ti 4 #«Sfc{fcJS[ 1 0 £ MfefUJE it8 
OS**H2fc. Dx;*tt§5 £g«4 fc^ffiflQ* 

1 3tSr*-tS. **1 1 3, S*l 1 
2, *il 1 0*5j;tf8*l 1 l#iKy(»ttS*u £<b 

**1 1 10Dtt^>«RP#*ftl 1 0 12W 

*i 1 2isn 1 3 (ommn 7n^y ^«hrc: 
ttoTv^a*>-e, 3F£§*i i2in 3*sgk3MGR£ 
1 o*5J;t*l 1 KO-*o«ffiiSS 

«o • € a • (lm) 2 / (3X1 

mm, *s 9 *>m\^&<Dt£mnm-?&z 0 <tot, as 

1 0 1 km&4m<nmviffiftm*)(D®am. 0*9. m 

mi 0 1 t^x^sB^Sii^^s &S4K4mft>8 

^5iSfi4ffl^/VT^®ff^0V^ [ (1X1 
0~ 4 F/m) ~ x + (1. 15X1 0" 4 F/m) ~ x ] 
5. 3 5X1 0~ s F/m 

tHtt!>3iyV5^#feL?teV>»^C0 (1/2) 

[0 0 4 3] Sffil 0 l*5<fctM 0 3WlCO< 

2 KJ|ti1BB13Mi ffi#2 1 2 
iWiftott/S2 o i©tfi^l2<OTtom 

2 1 1 coSteic^^si^fcJ^ 2«£ ft* r b left 
5o SIC 1 @ flefi h 7 y ^ 6 i h 7 y ^ 

[0 0 4 4] ^lOSW-Ctt^a/PS tt^o— 
«£ftoT^52S, S2»*ftMtSE^ca!^>fr^4r3Sl 
<*»lt«K4f/hS<4*c:i:«rW«t-a4:, SffiiOl 

5 iSfi4 £oM<affi£JiS*i:**yi/5 i««l 0 1 
fc<0lB<0»l i 2©»i^»£1-5B»^fc+#|c* 

[0045] mffii o i^6ax, s*i i 

JLft-££ r. fc **W?r*. 



©lESMflfcJt^T, St 1 1 QteXTfl 1 1 ^-^on 
ffifcSS4 &0ma&M**/h3<ft&. Bi2Kj?t 
«*f§-CHt, S*l oo t 10 KO-^iiiSfi4 
&ong^«flrftH«ft«fttH||l 0 it^MO SgfOg 

[0 0 4 2] COitt^JW&teJlS^ftlcKJfSrUr 
r^-er±, ffiJ^l 0&3 0 0 nmi;U &1t. V 
a^5te£«4 fc«IB*)*&!J— *«Rcj; ^4 b 

^lXl0~ 4 F/m 2 fc-TS. C*L6©4ttt«abfc« 
fiSftfcOTffcS. JH£l 0f*3 0 0 

0" 7 m) ±? 1 . 15Xl0" 4 F/m 2 

[0 0 4 6] ftic^n<o«2o»k«ficov^-cRnt 
So 12 4 ^^^coB 2 <ommw(D¥mimmm&<D& 

M7^BneCBg»J:tF*fBH-C«>«. 1214 (a) a* 

T^E-C, 124 (b) #04 (a) <Z)X-X' j»T<0» 
ffiHT?, 1214 (c) a*Y-Y' HWISiBTkS. 

[0 0 4 7] C(0»2<OS»6«W:. 2fg^l2i3 
1 1 Otfi 1 0 3 t SrSfHt-5 ^7*-^ 12 1^, 1 

jb n (Dmm 10U2S1 <d&m 2 1 *ssbm-s ^r* 

-/W2 0(OK«4nsfl:«i«:SStt«icffi«^^4H 

settle 1 <o^«fc«i t n \^f&^-<Dm&mm\ztz 
t-So 

[oo4 8] *mMm*h+*v2mn*M2»*bk& 

Tnm&mmzm&bmmnMnmiWcm s #Msitt 
^5»?> s*msi o io)-M*tiii*ausffi 

4R|co#^*J:i i 2d5/h$<ftSOT?, »l 

m&z b mmcm&s -r x{d*ff z>&&%t\? s 

AJRSrSaRf SfcTT^-^2 0 t 2, 3S@^JSSrSE^ 
-tafcTTzfc-A-l 2 lSr3tfaX»jjM-*C4:*U*feV^ 

[oo4 9] *«no«3oiokMicov^-cian 
t5o @ s xz&&w<Dm 3 conifeMco^»^aiHiK^ 
*»*FoTOB«H*J:t«ffafH-caba, ms (a) 
ri^coTME«ia-e. 0 5 (b) raias ( a ) +cox- 

X' »-C<D»rBDig'C, 12 5 (c) fSY-Y' »"CCD»f® 

[0 0 5 0] *^«ttWC^«r*t-Sj©!W)tfr* 
^K13 0, 13 1) 4rKtt-S*<D*/JMiiKcftSJ:5 
iEaf**r2JlB**2d^6*«"t>*<o««l 0 2<o« 



-7- 



IB] C#/£T?|iiJ-»j&Hi&iciS|s]— #fia«r^Lr&S, # 

mrnw-ettm 1 2 i^-t-s&fctRi©* s k 2 s s&m 2 a» 

xft#iH*a. Sfu©*;feWiii^&*«isit:T 
<z>s« 4 <nmm±\zmm 4 t^ms/© ^ =./u*mm 5 

[00 5 1] ftl;, jEaHojMojHktteovvcRH 

-r 5. 121 e n#360!«Dsr 4 (ommm<o^mvfmm^<r> 
&mm*wwBm®*s*.Tmffi®-zhz. 06 ( a ) 

tt-trO^tgKfllElT?, 06 (b) 12136 (a) »X- 

x' mx-ammmx-. ®6 ( C ) f±Y-v mx-nmm 
®r-*>z>. 

[oos2] ^nasem i a s (o&mwfkfr <btezmm 
i o 1 1 2mw<o4tmmk2 k*mm-zvmmvtw 

40i 2S@co&JREi»2£ 3SB<z>&JRK 
H3i»?j*5l8ffii o 3 i:*«JgUi-5)£^«OTfr* 
-M4l taS2^aW£¥®ffiB£ixT3£ilfl.ra:Sgl 

[0 0 5 3] 3(c*i£«iiJ|i, WS\Z7rrr$l3<omi&m(Om 

1, 2SBro&JSI2»3:8SBrr.5e'T*— /wi: 2, 31 

[00 5 4] ro|?lfi«9|©2JgS-&a2^e}^5 t f*(D 

mffi 102 macros® ioi, 103 -c^KHstt 

*CH:-«0 5 3 ©HiJfcfll t imauKo/hraXft, 

I® * ^/Mfctfc® 5 Lfc3a*fc^ 3 <nmmm t in 

[00 5 5] *3S^<0» 5 «O*iiS0iJ©^ft:*a 

07 (a) li^OW-ffimMmx-^ 07 (b) {i07 

(a) mtxox-x' mx-amm®-^ 07 ( c ) 1*0 

7 (a) 0tJCDY-Y' «lt?co»rffi0-e3b5o 

[0056] r <DmmMtim&&mmsLm& siei±f 
o s mx-mitMfS. s jsa^ie v y = ostitis 

10b. lJil&MJBl i 2JBB&M2££>JBIHJi£I* 
Kilt, 2SB&JSS2<k3SB&JB®3 toSKite 
«ltffi¥l2i:, ->y =S«4±^fiKSix^y =^Sffi4 

iS»«^M%&K-:^£;h,7i#y^y 

fcft^y-y--^ K*»6ft* ijib&jssi ^ 



U-C^Lft*TIlS7 01i, ^t?-=V^$tv2 
lB4Ii2^f,)i5t)5-*roSS7 0 2 tSr^-L-S 
S7 0 1tfffi7 0 2 t^fi/SofcSC^fd^S^l 7 
oas^Six, 3SS^JRS3 5r^;jr- = v^L-C^ 
£*i;fe«*S7 0 3 tm^7 0 2 taSfi&ofcgB^-tOg:* 
7 TSd^«c^T4®B0D^JSS 
7ir, 5SBO^JSS8t, 3SBO&JS/1 3 t 4IS 

<o&mm 7 1 <om<omiB\femm 1 7 3 1 , 7t& 

«Jii<OWl<OS|ffli|&^Kl 74t> ^«S3t^JS®7 

t zmm- 3 f t*-^ 723t, 7 t&jss 8 

1 £8&K-f--5 lf7*-;i/7 24i Srflt^T. ^JSS 3 t 

&mm 7 1 asfifcofcSKHos***^ 1 7 3 ifim&z 
ti. &mm 7 1 8 £ asfi# o 1 

7 4&Bf££tvZ>mf$.X'3bZ>. £&K:*gittfllHU 2S 

l<oig7 0 2 fc 4®Bro®ffi7 0 4 tasirr*— ^7 

2 l*iiO^JSS3*5j;tfK"r^— ;V7 2 3<0-tix^tu 
"Cgi^§lxiJiBro«@7 Oli 3JiB<OS:ei7 0 3i: 
5«B0?«ffi7 0 5 taster*;— /V7 2 0, ^JSS2, 

trr*— ;w7 2 i, trr*— a-7 2 3, MS7*i«tt5 

e-T*— /V7 2 4«5- ; £:tb^tt-?^$tt-CV5fc«> > s 
i*^ l 7 o. &*i!f^i 7 1, mmm^l 7 3*3j;rj« 
^*^1 7 4<D*:n?ti7!>i£XM?i}&mZfiZ>. 
fc*>, MS (2, 7) i>?,ft5SiffC-*OtS 
7 0 2, 7 0 4©^tv^'HiSS?lttaLSB^*Kf€rt i 5 — 

*©«i7 0 1 , mm 7 0 3*jiofmffi7 0 s^ix^ 

[005 7] fEot, ^ 1 co^JS^jidtt^^teffiaa 9 
[0 058] »:}c % *»K©»6 coHJ6^<D^3l«cm« 
^ft^-?<O5FBaBBtt0*3 i ^(ommmxh D. 18 

(a) Hc J g-<*>¥ffiiaS0t?, 08 (b) tt08 (a) 
©X-X' »-t?©»f®0-^ 08 (c) tt0 8 (a) + 
OY-Y' »t?cD»r®0t?fe5. 

[0059] &2mmt*. mm7 o 2 tmm7 04 
trr*— /us 2 1 , ^JHiBilft3*i<ttJfifr*— yvs 2 3 
^n^Hxmmv. er*- ^8 2 lisit^e-r*— 

^8 2 3<iO-?rtt-eixSr®fii7 0 2 (OlSlS'f'jfcKIBB-t-.S 

#fifeei^ttig 5 (ommm t m c*^-efe 9 isi-«^ic:r± 
[0060] rk, *&m<n&7 <o3mm<o¥m&mm 

[0 0 6 11 09 (a) 75S09 (a) Sr#fig-r5t, 

(101, 103) x-mm&w&ti>iz&. 

mi 0 2©§l#WLgC^«:l»B^JH»9 2 0S3J:t* 
3®B^JSS 9 2 1 <0*ix^T?ttofc«^^-«m 
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[oo62] i <ommm\citm u-c, mm 

(ioi, i o 3) -emmzw&ti-ft<p£:(z>nmi o 2 

CO§|#fctJLgB#i£:fc, &JSJ19 2 0*5<J;tf9 2 l"C»o 
fcCitci?), JSfficoff ®f£l 0 2~coS£»£ 

[00 6 3] StC, *&m<Of& 8 v-Csft 

El OI±*^KW^8<OHiS0!lS:*i-|a-efc 
5. 010 ( a ) li^ffiffiKETN E 1 0 ( b ) ttm 1 

0 (a) <p<dx-x' ifcx-vmmm-?. eio (c) r± 
EIO (a) tpcoY-Y' j&recoterSE-e&s,, 

[oo64] *Mtem\*. ^maotsmm 5 **>*iBic« 

SLS 5 O t , ?F*B<i&i2:fUg 5 tpco^ffiKJgj&Sti-fc^ilffi 

5 ta**mM©i«S«^F*g#)l!fc»S 5 l i 
U itffcJl5 lSrV— *5 3*5«fctJ<5 4«:FWV5 4 
<k Uy— hMfc 5 2 «r A-Oti-SMO S F E T 5 7 

1 <O*6fe0!| & |ig-#j£-Cfc.5„ MO S F 
ET5 7J4, hrr*— ^5 5 -C^FSffc&ifcfUi 5 0, 5 1 

t&ss i srsafcuy- hKibaes e **uttiui s o 

h y—x 5 3 li&JRJi 1 icx vmtfeZlxX^Zo 
[0 0 6 5] il1S5\ MO S F ETCd"7 V — ^tSSJliy 

V\, ^ot, ^^J6«aj-e»± % MOSFET5 7 coy— V 
mm 5 2Srtt«Ul5 0*3«fctfy— X5 3 (D-?:ix^etv*« 
&£jlC^ a — h-T5 CtCJ:»), MO S FET 5 7 
V^«*.5^"7*tl|g|CL.fc**lt«C®5*KW-1 , ^5 4 t 

[0 0 6 6] -tOgSKSetttMcMOSFET©^- 

i v> 5 iH^lciiflgifttefc'b co a*W3fe 
5. 4Srl£ifcS5iSIE4 2)53S*^-r 

$ < boo, tS^o, t£ifcS5«:7n— T^i^lcffivvt* 

*y— ^ 5 3 tVa- h L-fcjJS, y— hl{15 2B, M 
O S F E T 5 7 iS-etOS^^st-V^co^rtv <fc 9 fc+ 
<«5i5 fettftlC'W T * £2x5 «fc 5 ^SJESa 

[0 0 6 7] 

*^3b3»^;g*£l/'2@£«Tfc!ii*5fc«K £ 

«-e»£-*-3 y >< *co&»& i / 2 a&E*TKtti* 5 1 



Piffle, =J*3fe«t 9 2fSSS£lJicoii5jt'fbiStiJ3fe5, 

[Ei 1 1 *&m<om i <DmteM*>*mmtimm&<D&& 
m+om&.&m-fm-?, #e (a) t±^tsiat?fe9, # 

H (b) M:#E (a) tpcOX-X' «-CtO»f®Bl-C?fc 
9, #E (c) t±#E (a) fcOY-Y' jSftT-colSrffiE 

[02] *^Wco|^6fewicoj$:ffiiHi^j-efc 19 , 

(a) tt^-coisIKEl-e, #E (b) «:-€rcoibf?as^ia-e 

m 3 i e i \z^-r*&me>m 1 cosufifljeo^a^co 
[s 4] ^m<om2<ommm<DBAm^<Dm^m-r 

Ef, #E (a) l*¥EETfc«K #E (b) tt^E 

(a) tpcox-x' »-z<Dmmm-c3b u , #e (c) « 

»BI (a) COY-Y' H-Cco»fffiia-Cfe5. 
[115] ^Kco03coHJS^|co^J|^co#|j^^-t- 
Ht?» (a) tt¥ffil2-efc«J, ^gj ( b ) tt; jj.|g| 

(a) «pcOX-X' ^-C?cO»f®IS|-C*> 9 . (c) f± 

^Bl (a) tOY-Y' !*-CtOl^ffiE-Cfc5. 

[0 6] 3js:^Wco^4co^iS^|W^S^co«^«:^-r 
Et?. (a) tt¥ffiE-<?fc9. 5>E (b) tt^El 

(a) fcox-x' mx<ommmx»>*). &m (c) h: 

$>E (a) COY-Y' i»T?co»fffiET*fe5. 

[071 ^KtOff5«Z)||}fe^J<Z5^a^Wl»fife«r^- 
(a) tt5pffiElT?fc«J. ^E (b) 

(a) «pcr>X-X' H-C?co»r®E-Cfe!J, ^E (c) I* 
#E (a) COY-Y' j»-eco{»ffiEl-CfeS. 

[E8] *38W«IB6 0Sll6ffi|OT»Jt«^<Z)«|j5KSr35-r 
^E (a) fi¥ffiE-Cfc!). 35-E (b) «^IE 

(a) tfOX-X' »T?oo»roBE-C*)!9, ^E (c) 
5^E (a) COY-Y' «lT?oo»fBE-e&5. 

[E 9 ] *3S9!CDSS 7 coHig^coS*^co«fig<Sr^-r 
E-?> 3^E (a) tt^BE-Cfc?), 5>E (b) Kftm 

(a) >fc0X-X' «l-ecoWf®E-CfcD, #E (c) H: 
^E (a) COY-Y' itrccO»fSE-T?fc£. 

[El 0] *«^co^8iO|?Jfi^lcoSJ|^co«^Sr^ 
•TE-T?, #E (a) f±JpBET?*9, »E (b) tt^E 

(a) «pcOX-X' «Rt?cOBf®E-t?*)9, 5>E (c) t± 
^■E (a) COY-Y' itft-CcO»fSE-CfeS. 

[Ell] fag*co^*^^co«^c4r*-fE-e, ^E 

(a) W:^ffiE-Cfo9, »E (b) tt#E (a) *X- 
X' «6"C?(D»fffiE-e*>5. 

[El 2] flbco=a63fecos§:*3!?^co«^Sr^i-E-C, ^E 

(a) WcJPSE-CfcO, ^E (b) tt^E (a) fcox 
-X' »-Cco»r®E-efeS. 

[El 3] ^*3&^o4£ffi@&E-C;k£. 

[E 1 4 ] $ &{Ctoco^3fecO^»^<ra»j£«r^riE 
■P. ^E (a) f**pffiE-Cfe!K ^E (b) «»E 

(a) fcox-X' jJft-CcoBrSE-C&S. 
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1 l«g&JR« v 
2 

3 3BB&mm 

4 S« 

5 mmtmmmMo^mvo 
8 5is^ia 

11,12,13,14 sra^s 

2 0, 2 1, 1 2 1, 1 3 1, 1 4 0, 1 4 1, 4 2 
0, 4 2 1, 5 2 2, 7 2 0, 7 2 1, 7 2 3, 7 2 
4, 8 2 1, 8 2 3 fcTT*— A* 

so, 5 i mm 
52 hmm 

[HI] 



5 3 y— ^ 

5 4 Ki/^fy 

5 5 VT^—tV 

5 6 y-h&fbjgl 

57 MOSFET 

3 0 1, 3 0 2, 40 1, 40 2, 4 0 3, 5 0 1, 1 

0 1, 1 0 2, 1 03, 7 0 1, 7 0 2, 7 0 3, 70 

4 , 705, 803 mm 

110, 111, 1 1 2, 1 7 0, 1 7 1, 1 7 2, 1 
7 3, 1 74, 1 8 1, 1 8 3, 3 1 0, 4 1 0, 4 1 
1, 412, 510, 511, 512 
201-209 ®& 
CI, C2 

Ml —Ml 3 MOSFET 

vdd &m&mm 

[02] 
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[123] 



[H4] 



[01 3] 




(a) 



42a 

3 2 



( 401, 40 2, 403 



/ 2 

3-x' 



^4-11 ^ -403 




412 



410 
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[15] 



We] 
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IB 7] 



[08] 
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v [09] IS! 10] 
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